Demographic Challenges Across the European Union Member States
by Silvia Megyesiová, PhD, and Zuzana Hajduová, PhD T he EU-27 population has been growing since 1960. On January 1, 2011, the population of the EU-27 was estimated to be 502.5 million, an increase of 1.4 million compared to January 1, 2010. In 2010, 5.36 million live births were recorded in the EU-27, compared to 7.5 million live births at the beginning of the 1960s. In 2010, 4.85 million deaths were recorded in the EU-27. The contribution of natural change to the total population reached 0.51 million individuals, 37% of the total population growth. The contribution of net migration (including statistical adjustments) was the main determinant of population change. The net migration in 2010 added 0.88 million (63%) individuals to the total population. The population change was unevenly distributed across the Member States. A total of 20 Member States reported increases in their populations. The highest rate was in Ireland, and the highest net migration was in Luxembourg. The number of inhabitants decreased in Germany, Latvia, Lithuania, Hungary, Portugal, Romania, and Bulgaria (Eurostat, 2011) . The population decreased mostly in the "new" Member States, those joining the EU after 2004. For these countries, net migration was lower.
The gap between live births and deaths in the EU-27 has been narrowing since 1960, mainly because the number of live births has decreased (Fig. 1) . Because the number of deaths is expected to increase as the baby boom generation moves into retirement and assuming the fertility rate remains relatively low, the extent of population decline or growth is likely to depend on migration (Marcu, 2011) .
Population demographics are changing (Commission of the European Communities, 2005), with more "older workers" (55 to 64 years), elderly adults (65 to 79 years), and very elderly adults (80+ years) and fewer children, young adults, and adults of working age. Bridges between various life stages have become more complex, especially for young adults, who are experiencing life events later (e.g., graduation, first job, first child).
AbstrAct
The Member States of the European Union are undergoing major demographic changes; these changes are slow but significant. The demographic picture in the EU-27 is clearer: population growth is mainly the result of immigration, fertility is far below the replacement ratio, and the population is growing older, which will be a key demographic challenge in many Member States. All the actual demographic trends will have consequences for health care systems.
FERTiliTy
Two major positive changes are affecting the population trend in the EU-27: a moderate increase in the total fertility rate (TFR) and longer life expectancy.
The main indicator of fertility is the TFR-the mean number of children born alive to a woman during her lifetime if she were to live her childbearing years conforming to fertility rates by age for a given year. The TFR is also used to indicate replacement fertility. In more developed countries, 2.1 is considered to be the replacement fertility rate. This indicates the potential for population change in a specific country. A TFR higher than the replacement level indicates population growth with declining median age. A TFR below 1.3 is described as "lowest-low fertility."
The TFR for the EU-27 declined sharply between 1980 and 2003. After reaching a minimum between 2000 and 2003, when the TFR dropped below its lowest-low in a few Member States, all EU-27 countries had rates above 1.3 in 2009 (Eurostat & Department for Employment, Social Affairs and Inclusion of the European Commission, 2010). In 2003, the EU-27 TFR was 1.47; by 2009, it had risen to 1.6. The timing of births has changed significantly, with the mean age of women at childbirth being older. Countries with the highest TFR also had a high mean age of women at childbirth. Figure 2 provides a clear picture of the relationship between mean age at childbirth and TFR. The horizontal axis represents the mean age of women when their children are born. For a given calendar year, the mean age of women at childbirth is calculated using fertility rates by age as weights (in general, the reproductive period is between 15 and 49 years of age). When calculated in this way, the mean age is not influenced by a specific population structure (number of mothers in each age group) and is therefore more accurate for geographical and temporal comparisons. The vertical axis represents the TFR (the mean number of children born alive to a woman during her lifetime). Based on the point representing the EU-27 averages, four groups of Member States can be identified. One group, Ireland (IE), France (FX), Sweden (SE), Finland (FI), Denmark (DK), and the Netherlands (NL), represents countries where both the TFR and the mean age at childbirth are above the EU-27 average. The upper left corner indicates the countries with a TFR higher than the EU-27 value, but where the mean age for mothers is lower: Belgium (BE), the United Kingdom (UK), and Estonia (EE). The third group of Member States is composed of countries for which the TFR is lower than the EU-27 average and mothers are older at childbirth: Slovenia (SI), Cyprus (CY), Germany (DE), Portugal (PT), Spain (ES), Italy (IT), Luxembourg (LU), and Greece (EL). The last group consists of most of the countries that joined the EU after 2004: Bulgaria (BG), Romania (RO), Latvia (LV), Slovakia (SK), Lithuania (LT), Poland (PL), Malta (MT), Czech Republic (CZ), Hungary (HU), and Austria (AT). This group has younger mothers with a lower TFR compared to the EU-27 average. Using Figure 2 , the researchers cannot explain why the countries with a lower mean age of women at childbirth also have a lower TFR.
Age-specific fertility rates of females have also changed, indicating a decrease in fertility among females 20 to 24 years old and, at the same time, an increase among females 30 to 34 and 35 to 39 years old. Fertility rates for older women are also documented by the increase in the average age of women at childbirth (Eurostat, 2007) .
The proportion of live births outside marriage is also increasing in the EU-27. In some Member States, mostly in northern Europe, the majority of live births are outside marriage. In 2009, Greece with a rate of 6.6% and Estonia with a rate of 59.2% live births outside marriage represented the extremes. Countries with higher proportions of births outside marriage also often have higher fertility rates. In Estonia, Sweden, France, Denmark, the United Kingdom, and Belgium, high rates of live births outside marriage (45% of live births) are associated with TFRs above the EU-27 average of 1.6 (Eurostat & Department for Employment, Social Affairs and Inclusion of the European Commission, 2010). The modest increase in fertility has resulted from new family patterns: fewer marriages, more cohabitation, and an older average age of women at childbirth with a higher fertility rate.
MiGRATiON
Some EU countries have a long history of immigration as a result of their colonial beginnings. The importance of migration as a source of population growth increased considerably beginning in the mid-1980s (Fig.  3 ). Without migration, the EU-27 total population would have already begun to decline. During the first decade of the 21st century, migration from both within and outside the EU was noted. The influx peaked in 2003. To the extent that migrants have higher fertility rates than the indigenous population, migration may boost the population.
Migration, especially from non-EU countries, could provide a temporary respite from population aging because most individuals migrate primarily as young adults (25 to 34 years old). As young cohorts of foreigners live with older national cohorts, the total population is rejuvenated and diversity increases (Eurostat & Department for Employment, Social Affairs and Inclusion of the European Commission, 2010).
Based on immigrants' age structure in 2008, it is clear that the highest proportion of immigrants were 20 to 29 and 30 to 39 years old (Fig. 4) . The proportion of these two age groups was 57.6% of the total number of immigrants in 2008. Some immigrate as young families with small children, as the proportion of immigrants 0 to 9 years old was 9.3% and the proportion of immigrants 10 to 19 years old exceeded 10%. The percentage of immigrants older than 40 years was only 22.5%. According to the latest data about immigrant age, immigration causes the mean and median ages of the population to decrease, which has a positive influence on the aging of the population.
Elderly individuals in certain countries are choosing to move to other regions or abroad: mobility is not the reserve of the young or the employed. Elderly individuals consume more new goods and services and want to socialize. They may wish to continue to work or to work part-time in retirement, a trend that is occurring in the United States. In 2003, the employment rate of 65 to 74 year olds was 5.6% in the EU, compared to 18.5% in the United States (Commission of the European Communities, 2005).
Germany has always been a favorite destination of migrants from Eastern Europe. However, its position has recently been overtaken by the United Kingdom, Italy, and Spain. A large portion of the recent migrants to Spain have come from South America; the United Kingdom and Ireland are popular destinations for migrants from Asia. The assumption is that young immigrants usually fill labor shortages in areas where no higher education is needed (e.g., agriculture, catering, construction, household, transport, or manufacturing). However, the effect of immigration is not always positive. Statistical evidence from France indicates that during the past 20 years, immigrants functioned as a "shock absorber" during economic crises, providing flexibility to businesses. Immigrant workers were impacted by massive job losses, reporting twice the unemployment rate compared to national rates (European Agency for Safety and Health at Work, European Risk Observatory, 2007). In times of financial crises, opinion polls show that adults believe migrant workers influence the economy and make it more difficult for native workers to find jobs; they also believe that migrant workers reduce salaries and contribute to poorer working conditions. The assumption is that migrant workers have higher unemployment rates than the total work force.
The Member States differ as to the scale and patterns of migration. In 2010, the majority of the EU-27 Member States reported more immigration than emigration, except in Bulgaria, Ireland, Cyprus, Poland, Romania, Slovenia, and the three Baltic States (Lithuania, Latvia, and Estonia), where emigrants outnumbered immigrants.
Migration can increase career opportunities, which can enhance the general well-being of migrants. However, migration can sometimes result in deskilling and downward social mobility and can be associated with potential health problems, especially in situations where mi- gration has involved trauma (European Agency for Safety and Health at Work, European Risk Observatory, 2007). From 2015 on, it is projected that deaths will outnumber births; thus, population growth due to natural increase will cease. From this point on, positive net migration will be the only population growth factor. However, beginning in 2035, this positive net migration will no longer counterbalance negative natural change and the population is projected to decrease (Eurostat, 2008) .
AGiNG
The key future demographic challenge in many Member States of the EU will be population aging. Aging is the result of interactive demographic trends: the decline in fertility in recent decades following the post-war baby boom, rising life expectancy at birth, and major inflows of net migration from third world countries to Europe.
In the second half of the 20th century, the progressive decline in fertility and mortality rates resulted in population aging in Europe. In the post-World War II period, fertility increased and subsequently declined in several countries; this demographic event, labeled the baby boom, has been another factor in population aging in the 21st century (Lanzieri, 2011) .
Lower fertility rates influence not only the potential for population change in a specific country, but also the change in median age. The EU-27 population is projected to become older. In 2009, the median age of the population was 40.6 years; it is projected to reach 47.9 years by 2060 (Eurostat & Department for Employment, Social Affairs and Inclusion of the European Commission, 2010).
The median age of 42 years was first reached by Germany in 2005. Germany may continue to lead in aging, being the first country projected to reach a median age of 46 years in 2014 and 50 years in 2037. The latter threshold will be reached by only a few other countries by 2060 (Lanzieri, 2011) .
The population is projected to become older in all Member States due to persistently low fertility and continuously increasing older adults (Giannakouris, 2008) . The median age is projected to increase more than 15 years in Poland and Slovakia, but less than 5 years in Luxembourg, the United Kingdom, Denmark, France, Sweden, Belgium, and Finland. The highest increase in median age will be in less economically developed East-European countries. According to convergence objective rules, less economically developed countries are those whose GDP per capita is below 75% of the EU average. In 2010, according to this rule, eight countries were "less developed": Bulgaria, Estonia, Latvia, Lithuania, Hungary, Poland, Romania, and Slovakia. All eight countries are new Member States of the EU or EastEuropean countries. Support for health and social care in less economically developed countries is naturally less than in wealthy countries. However, as the median age increases in less developed countries, a shortage of health care and social systems for the elderly population may occur.
During the past 50 years, life expectancy at birth has increased by about 10 years for both men and women in the EU-27. In 2008, life expectancy for the EU-27 was 76.4 years for men and 82.4 years for women (Eurostat & Department for Employment, Social Affairs and Inclusion of the European Commission, 2010). Significant differences in life expectancy by educational attainment can be observed among Member States. These differences are more pronounced for men than for women. In most of the EU-27 countries, life expectancy for both sexes increases with educational attainment: more highly educated adults live longer than less educated individuals. Life expectancy for women at a given education level is always higher than that for men at the same level (Corsini, 2010) . Aging is closely linked to an increase in government expenditures for health care; this is typical not only in Europe. Total expenditures for health care of the elderly are rising more rapidly than the GDP, tax revenues, or the personal income of elderly individuals (Fuchs, 1999) . Per capita health expenditures increase sharply after the age of 65 and even more sharply after the age of 80 (Commission of the European Communities, 2001). The number of elderly adults will increase pressure on the public sector for long-term care. Age-related illnesses, which may be serious enough to create complete dependency on others, require long-term care. Nurses must be prepared to manage typical health care problems of elderly individuals in outpatient, long-term, or psychiatric units.
Currently, some countries are not prepared for the increase in elderly clients. The United States faces a massive shortage of health care providers that threatens to leave millions of elderly without proper health care within the next three decades. Medical and nursing schools are educating too few physicians and nurses about how to care for elderly clients. At the same time, other health professionals (e.g., nurses' aides and home health workers) remain undertrained and underpaid (Zwillich, 2008) .
EUROPOP2010
Actual population projections from EUROPOP2010 indicate the population of the EU-27 increasing gradually from its current level to 525.7 million in 2040 and thereafter gradually decreasing to 516.9 million on January 1, 2060 (http://epp.eurostat.ec.europa.eu/portal/page/ portal/population/data/database). The EUROPOP2010 data are projections. They portray a demographic future that could occur if certain conditions, as expressed by the assumptions of the major demographic indicators, hold. The methodology of the Eurostat population projections is based on the main assumption the socioeconomic differences between Member States of the EU and countries of the European Free Trade Association will disappear over time. (The European Free Trade Association is an intergovernmental organization created for the promotion of free trade and economic integration to benefit its four Member States: Iceland, Liechtenstein, Norway, and Switzerland [www.efta.int]). Values of major demographic indicators are set to converge across countries in the long run.
In the coming decades, the large number of aging baby boomers will surpass the number of elderly (Gi-annakouris, 2008) . The proportion of individuals 65 years and older in the total population is projected to increase from the current level of 17.4% to 29.5% in 2060. The proportion of individuals 80 years and older (oldest-old) in the total population is projected to increase from 4.6% to 12% in 2060. The number of oldest-old is projected to almost triple from 23.3 million in 2010 to 62.2 million in 2060.
DEPENDENCy RATiOS
Over time, populations have increased or decreased but their age distributions have never been shaped like reversed pyramids, with the oldest age groups being larger than the youngest ones. Whereas in 1960, on average, about three youngsters (0 to 14 years old) lived for every elderly person (65 years or older), by 2060 more than two elderly individuals will live for each youngster (Lanzieri, 2011) . The gradual retirement of baby boomers will lead to an increase in the proportion of elderly adults needing to be supported financially by a smaller proportion of working adults. Aging will also impact the public pension systems in Member States.
The young age dependency ratio (YADR), calculated by dividing the population 0 to 14 years old by the working population 15 to 64 years old and expressed in percent, is projected to rise moderately from 23.3% in 2010 to 25.4% in 2060.
The old age dependency ratio (OADR), calculated by dividing the population 65 years or older by the working population 15 to 64 years old and expressed in percent, is often used as an approximate indicator of the impact of aging on public pension systems. The OADR is projected to increase substantially from a current level of 25.9% to 52.6% in 2060 (Fig. 5) . Today, about 26 elderly individuals are living for every 100 individuals of working age.
An OADR of 0.5 means that two adults of working age exist for every elderly individual, a ratio never before recorded (Lanzieri, 2011) .
By 2060, with the exception of Cyprus, all new Member States (those that acceded to the EU in 2004 and 2007) are projected to experience higher increases in OADR than the EU-27 as a whole. Thus, these countries are expected to have OADRs higher than the EU-27 (Giannakouris, 2008).
METHODS OF DATA ANAlySiS
The analysis of the demographic challenges across the EU Member States focuses on demographic basics: birth, death, migration, and aging. Demographic analytic tools were used to measure the dimensions and dynamics of populations and the composition of populations defined by characteristics such as age, race, sex, or marital status. Three parameters were discussed: population size, rate of change of the EU population, and population projections. Population size refers to the actual number of individuals in the population. Rate of change (absolute or relative) indicates how the population has changed over time. Population projections by the Eurostat are an estimate of the future EU population.
CONClUSiON
The EU-27 population is growing, and the age structure of the population is becoming older. Since 1992, net migration has been the main determinant of population growth. In 2003, the contribution of net migration to population growth reached its highest level (95%). The impact of the economic crisis is still difficult to assess; it is too early to draw any conclusions about the effect of the crisis on fertility, life expectancy, and migration across the EU-27.
The proportion of elderly adults in the total population will increase significantly in the future as a greater 
1
The total fertility rate is low in the EU-27, far below the replacement rate required to stabilize the population in the absence of immigration.
2
Net migration is the main determinant of population growth in the EU-27.
3
Population projections indicate a significant increase in the proportion of individuals 65 years and older and the proportion of the "oldest-old."
4
Nursing care of older adults in aging societies is critical. Occupational health nursing practice in the EU-27 will include health promotion and health maintenance of older adults.
i N S U M M A R y
portion of the baby boom generation reaches retirement. Population aging is a generalized process across the EU-27 Member States, but the magnitude, speed, and timing of aging will vary by country. In some countries, the process may increase over the coming decades; in other countries, it may have already passed its peak. Consistently low fertility rates and higher life expectancy at birth will transform the EU-27's age pyramid. Aging will lead to greater pressures on public spending (i.e., pensions, health care, and social services for the elderly).
The Member States have to pay more attention to the approaching "silver tsunami." As the population grows older, do sufficient physicians and nurses exist to care for the demographic group with the greatest overall health care needs? It will be necessary for countries to support nursing education, including the education of occupational health nurses, and the creation of suitable housing for older adults where health care services are guaranteed. Now and in the future, occupational health nurses will play significant roles in meeting the needs of older adult workers.
